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As is seen, the product obtained by crucible fusion preserves almost
unchanged the purity of the cement steel fused.

It is well to point out that it is difficult to avoid oxidation during the
fusion and the formation of blowholes when casting steels of the composition
of those indicated above. So that, usually, in charging the cement steel to
be fused there are added de-oxidizing alloys such as ferro-manganese and
ferro-silicon, adapted to furnishing a de-oxidized steel without blowholes.
This is the reason why crucible-fused cement steel usually contains more
manganese and silicon than is normally found in the raw materials. It is
true that sometimes the reason for the higher content of manganese and sili-
con is quite different, and is simply the fact that the steel sold as "crucible-
fused cement steel" is not such, but comes from the Bessemer converter or
the open-hearth furnace!

In the crucible fusion of cement steel, the desired "grade'' or carbon content
is obtained either by charging into the crucible pieces of accurately classified
cement bars, all chosen of the necessary homogeneous grade, or by charging
bars of a higher grade and then suitably lowering the carbon content by the
direct addition of softer bars or of iron itself.

As regards the cost of cement steel, it is easy to understand that it is not
possible to furnish in general precise data because of variations in the local
and temporary prices of the raw materials and in labor, fuel, refractory
materials, etc. From the data of many works in which the production of
cemented steel is carried out on a large scale we may consider as the minimum
45 lire ($9) and the maximum no lire ($22) per ton of steel produced. f We
mean to indicate by this the sum to be added to the price of the raw material
(soft iron or steel in bars) to obtain the "industrial" cost (including, that is,
labor, depreciation, repairs, general expenses, etc.) of the bars of cemented
steel in the state in which they are removed from the cementation boxes.

As an example may be cited the cost of cementation in the basin of the
Loire, which still produces considerable quantities of cement steel for fusion.
This cost oscillates on the average between 55 and 80 francs ($11 to Si 6)
per ton of product.

The use of gaseous cements, proposed by Macintosh in 1825 (see p. xiii),
has found wide application in the processes of partial cementation but has
not given good results in total cementation, so that to-day it may be con-
sidered as abandoned in the industry of the cementation of wrought iron bars
to steel.

On the contrary, the processes of cementation based on the use of mixed
cements, solid and gaseous, have found wide application, even for making
cement-steel for fusion, especially owing to the fact that they give very rapid
cementation and guarantee absolute purity of the product. But the intro-
duction of these processes has not yet extended as far in the production
of fusion steels as in the production of partially cemented steels.